Summary. In 7 ewes during late pregnancy, peripheral plasma concentrations of oestrogens were correlated with uterine activity (P < 0\m=.\01; r = +0.47). In myometrial tissue, the concentration of progesterone was similar to that in plasma; it rose to a plateau from Days 115 to 130 of pregnancy and then fell, but was still detectable during parturition. Myometrial oestrogen concentration was much higher than in plasma; from a peak at Days 100\p=n-\115it decreased, but rose sharply just before parturition.
Introduction
The possible involvement of ovarian steroid hormones in the initiation of parturition has long been discussed. Csapo (1956) considered that parturition involved a change from a progestational state, during which the uterus was quiescent, to an oestrogenic state characterized by uterine activity.
The establishment of sensitive radioimmunoassay techniques for the estimation of steroid hor¬ mones has facilitated the investigation of hormonal changes associated with late pregnancy. Before parturition, peripheral plasma progesterone concentrations decrease in the ewe (Bassett, Oxborrow, Smith & Thorburn, 1969; Fylling, 1969; Stabenfeldt, Drost & Franti, 1972; Thorburn, Nicol, Bassett, Shutt & Cox, 1972; Rawlings & Ward, 1973) , although there is considerable individual variation in the temporal pattern of the decline and peripheral oestrogen concentrations increase, especially during the last 12 hr before birth (Challis, 1971 ; Obst & Seamark, 1971 ; Thorburn et al, 1972) .
Estimations of circulating concentrations of steroid hormones may not necessarily reflect the concentrations of steroid hormones in the myometrium, although Liggins, Grieves, Kendall & Knox (1972) found a close similarity between the concentration of progesterone/ml peripheral plasma and /g myometrium in ewes in late pregnancy.
Preparturient uterine activity in the ewe lasts from 12 to 24 hr (Ward, 1968) , and it is likely that the endocrine changes involved in the initiation of parturition are rapid. The present study was therefore an attempt to correlate myometrial concentrations of oestrogens and progesterone with the circulating concentrations before and during parturition, and with the evolution of uterine activity at parturition.
Materials and Methods

Experiment I
Laparotomy was performed on 9 multiparous ewes at Day 135 of pregnancy (average gestation length, 144 days) to introduce a balloon-ended pressure-recording cannula into the uterus. Surgery was performed by the left flank under acetyl promazine sedation (20 mg i.v.) and paravertebral block using 3 % lignocaine with ewes in lateral recumbency. The cannula was positioned between the uterine wall and fetal membranes toward the ovarian end of the uterine horn containing the fetus; it was exteriorized high on the left flank. During surgery, a myometrial sample was taken (see below), and the omentum was partly removed to facilitate subsequent observation of the reproductive tract by laparoscopy. One ewe died with peritonitis, and in another ewe the recording cannula failed.
The blood of the remaining 7 ewes was sampled every evening by jugular venepuncture from the 120th day of gestation until Day 141. Thereafter, plasma samples were taken, through indwelling jugular cannulae, every 6 hr until parturition. Uterine pressure recordings were made on a similar schedule by coupling the balloon-ended cannula to a pressure-sensitive transducer and two-channel recorder (Devices).
To express uterine activity by means of a single measurement, uterine contractions were measured in mm of mercury. The product of the number of contractions in 10 min and their mean amplitude is the uterine activity in Montevideo Units (M.U.) (Alvarez & Caldeyro-Barcia, 1950 A small strip of myometrium (about 1 g wet weight) was dissected from the uterine wall midway between two cotyledons. The gestational age of the fetuses from the slaughtered ewes was estimated from crown-rump lengths (Cloete, 1939) .
Assays
Plasma samples were analysed for progesterone and total unconjugated oestrogens by liquid radioimmunoassay techniques based on the method of Hotchkiss, Atkinson & Knobil (1971) . The progesterone assay utilized a simple petroleum ether extraction of the plasma followed directly by the assay using an antiserum specific to progesterone (Furr, 1973 Eight of the 9 ewes experienced normal parturition and produced healthy active lambs after an average gestation length of 144 days (flock average, 145 days).
Analysis of variance of the average maternal jugular plasma concentration of progesterone over the last 20 days of gestation for these 8 ewes showed a significant decline in progesterone concentra¬ tion (P < 0005) during this period, but because of the variability of the data a multiple range analysis of the differences between means demonstrated significantly lowered progesterone concentration only during the last 36 hr of gestation. There was considerable variation between animals in the tempora pattern of circulating progesterone concentration during the last 28 days of gestation. There was a tendency for progesterone concentration to be highest 10-25 days before birth, but in 2 ewes the highest concentration was recorded closer to parturition. The progesterone concentrations either declined steadily from the maximum or an initial decline from the maximum was followed by a plateau until the onset of parturition. During the last 28 days of gestation, maternal oestrogen concentrations rose significantly in this group of 8 ewes (P < 0005) and were far less variable than the progesterone con¬ centrations. In all animals the circulating oestrogen concentration had started to increase before the onset of any parturient uterine activity (Table 2) . (Table 3) but it rose significantly before fetal expulsion (P < 001), as did the corresponding plasma concentrations (P < 0-01). There was a significant correlation between myometrial and plasma concentration of oestrogen (r -0-67, < 0-01), but the former was significantly higher than the latter (P < 0-005), by a factor of about five.
Discussion
The pattern of change in the concentration of progesterone in the peripheral plasma of ewes in late pregnancy resembles that found by others (Bassett et al, 1969; Fylling, 1970; Stabenfeldt et al, 1972) and was as variable as reported by Bassett et al. (1969) . The plasma progesterone concentrations found by Bassett et al. (1969) were only half those found in the myometrium in the present study, but the pattern of change was similar. During the last 8 days of pregnancy we found similar concentrations of progesterone in plasma and in myometrium from the same ewes, as shown by Liggins et al (1972) for sheep and Zander, Holymann, von Munstermann, Runnebaum & Sieber (1969) for women.
Plasma oestrogen concentrations rose fairly consistently, with most of the rise occurring in the last 24 hr of gestation, as found by Challis (1971) . During pregnancy, myometrial oestrogen con¬ centrations appear to follow a different pattern from that in the plasma ; in the plasma, unconjugated oestrogens are undetectable until Day 90 of gestation and then <40 pg/ml until a day or so before parturition (Challis, 1971) . In the myometrium, we found concentrations of >1000 pg/g in 3 sheep at 100-115 days of gestation. Oestrogen concentrations in the solvolysable fraction of fetal plasma (Findlay & Seamark, 1973) changed in a similar way to the concentration of unconjugated oestrogens in the myometrium in the present study. During the last 8 days of gestation, the concentration of oestrogens in the myometrium was much higher than in the plasma of the same ewe, although the concentrations changed in parallel.
It appears that at about Day 100 of pregnancy there is a high concentration of conjugated oestro¬ gen in the fetal plasma and of unconjugated oestrogen in the myometrium, while only a low con¬ centration of unconjugated oestrogen occurs in maternal plasma. It may be that oestrogen is carried locally from the placenta, to be sequestered by the uterine tissue. Such a local transport system could also explain the failure of passive immunization of ewes against oestrogens to affect parturition (un¬ published). Binding of oestrogens by uterine tissue may be one factor in keeping the concentration higher than in the plasma.
